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Abstract 
A set of 260 black-and-white line drawings of everyday objects, found in Snodgrass 
and Vanderwart (1980), was used to assess the effects of age and education on written 
picture-naming performance. A sample of 40 healthy Cantonese-speaking adults was divided 
into two age groups (25-39 and 60 or above) and two education levels (0-13 years and 14 
years or above). Age-related and education-related differences for written picture-naming 
performance were found in the present investigation. However, interaction effect between age 
and education was not found. The data also showed that only 38% (99/260) of the pictures 
yield high name agreement if an arbitrary 70% cutoff was applied. Thus the sources of 
naming variance were also discussed. The normative data about percentage of correct 
response, modal names in Chinese of the pictures, and percentage name agreement scores 
provided valuable information not only for written picture-naming studies, but also for 
further studies, such as naming latency (Bonin, Chalard, Meot & Fayol, 2002), written 
word-picture matching (Law, 2004b), in which the pictures and their corresponding written 
names needed to be controlled beforehand. 
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Introduction 
The cognitive neuropsychological (CNP) approach has attracted much clinical and 
theoretical attention in recent years. Hillis (2001) defined CNP as the study of normal 
cognitive processes. Its goal is to develop models of normal language processes from studies 
of normal subjects and single case studies of brain damaged subjects. The models guide our 
understanding of patterns of performance by aphasic individuals. In language assessment, the 
clinician will first try to identify the level(s) of processing that are impaired by intensive 
evaluation through the use of systematically planned tasks. In-depth assessment allows 
detailed understanding of the impaired and spared mechanisms of language processing. By 
focusing on the impaired component of language function, therapy can be directed toward 
remediation of that component and/or strategies to compensate for the loss of that component. 
Confrontation naming task is frequently used in clinical evaluation of an individual’s 
word retrieval ability (Kay, Lesser & Coltheart, 1992; Law & Leung, 1999; Lesser & Perkins, 
1999). From a cognitive neuropsychological point of view, confrontation naming involves the 
process of a perceptual analysis stage, access to semantic representation, and a retrieval stage 
(Carramaza & Hillis, 1993). Following the presentation of a picture, the pictorial image is 
analyzed for correct identification of the stimulus. Different sensory stimuli are processed 
through different modules. The retrieval stage varied from two forms of language production, 
in oral and written form. If oral naming is required, the phonological output lexicon is 
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evolved, and followed by the motor programming stage to activate the articulatory sequence. 
If written naming is required, the orthographic lexicon will be involved (Kay et al, 1992; 
Lesser & Perkins, 1999). Thus investigating confrontation naming performance is important 
as it allows the clinician to make hypothesis about a patient’s functioning of the visual 
representations, semantic system, phonological output lexicon (in oral picture-naming task), 
orthographic output lexicon (in written picture-naming task) and the connection between 
these modules. 
Normative data on oral naming are available in English (Barry, Morrison & Ellis, 1997; 
Kent & Luszcz, 2002; Watamori, Fukusako, Monoi, & Sasanuma, 1992; Welch, Doineau, 
Johnson, & King, 1996), French (Bonin et al., 2002) and Cantonese (Law & Yip, 2004), 
among other languages. However, very few studies have been focused on written picture 
naming in the literature (Bonin & Fayol, 2000; Snodgrass & Vanderwart, 1980). Moreover, 
there are no existing data of normal Cantonese-speaking adults’ written naming ability. 
Therefore, the general goal of the study was to collect normative data from Cantonese native 
speakers from Hong Kong on a written picture-naming test. The data can be used to 
differentiate common characteristics of written naming ability of normal aging from 
linguistic defects caused by neurological damage, such as stroke and dementia, and as a result, 
to assist diagnosis making in aphasic assessment, and suggest appropriate intervention in 
treatment planning. 
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The effects of age and education on one’s oral naming ability have been extensively 
studied. Some researchers have found that the level of education did not influence people’s 
oral naming ability (Farmer, 1990; Neils, Baris, Carter, Dell’aira, Nordloh, Weiler, & 
Weisiger, 1995); while others found that a higher level of education yielded better oral 
naming ability (Kent and Luszcz, 2002; Neils et al., 1995; Welch et al., 1996) of 
English-speaking individuals. Law and Yip (2004) reported that Cantonese elderly 
individuals with lower education compared with all other subject groups seemed to be less 
able to verbally name the pictured objects. 
Education effect was found to influence written naming ability of English subjects as 
well. Elman, Roberts, & Wertz (1992) reported that Keenan and Brassell (1972) had 
compared the writing errors of poorly educated subjects with those of mildly aphasic subjects. 
Keenan and Brassell found that group differences occurred in the distribution of writing 
errors, but that poorly educated, non-brain damaged subjects did produce a variety of errors. 
Therefore, it is suspected that education have similar influence on Cantonese-speaker’s 
written naming ability. 
Researches suggested that word retrieval problems did not occur until individuals 
reached their 70s (Neils et al., 1995) or until the age of 80 (Bates et al., 2003) in oral naming 
task. Other researches suggested that age had significant effect on people’s written naming 
ability of Mandarin Chinese subjects (Yoon, Feinberg, Luo, Hedden, Gutchess, Chen, Mikels, 
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Jiao, and Park, 2004). No existing investigation on the effects of age on written naming of 
Cantonese subjects has been conducted. 
The above contradicting results generated from different studies suggest that the effects 
of age and education level on written naming performance in Cantonese-speaking adults 
should be examined. In order to avoid setting too high a criterion for normal performance, the 
written naming task required normative data to support their hypotheses about language 
deficits. Knowing about the age-related performance on written naming tasks for 
non-brain-damaged elderly individuals of different educational level is thus necessary in 
order to distinguish between normal aging and neurological dysfunction.  
Besides, the Snodgrass and Vanderwart (1980) picture set was widely used in a variety 
of clinical evaluation of Chinese language impaired brain-damaged subjects, including oral 
picture naming task, written picture naming, spoken word-picture matching task and written 
word-picture matching task (Law, 2004a, 2004b; Law & Or, 2001, Weekes & Chen, 1999). 
The dominant names should be selected as the stimulus for the above-mentioned tasks. 
Despite the extensive reliance on this picture set, there was no validation data on the norms in 
Cantonese. Name agreement, a measure of how well individuals agree on the target name for 
a given object, was one of the most important variables for the validation of the pictures. 
High name agreement of a picture indicated that specific picture was able to unambiguously 
depict a concept and also ensured that it represent that particular concept at the basic level of 
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categorization (Snodgrass & Vanderwart, 1980). Snodgrass and Vanderwart reported a high 
name agreement value of 89% in their forty-two English subjects when this set of pictures 
was introduced. Among other languages, this picture set was validated for English (Snodgrass 
& Vanderwart, 1980 which were based on written responses; Snodgrass & Yuditsky, 1996 
which were based on oral responses), Mandarin Chinese (Yoons et al., 2004 based on oral 
responses) and other five languages (Bates et al., 2003). Thus a second goal of the present 
study was to validate the pictures for name agreement for Cantonese-speaking adults. 
Finally, the Chinese writing system is logographic. The characteristics of common 
writing errors produced by normal subjects may shed light on the construction of Chinese 
characters and the basic processing units in writing. Thus, this study also looked at the 
possible forms of errors. 
To summarize, in this study, there were three main questions: 
1. Did age and education have an effect on written naming? 
2. How many pictures in the Snodgrass and Vanderwart’s picture set (1980) were suitable 
for use in written naming task in terms of name agreement rate? 
3. What were the possible forms of written errors made by normal Hong Kong Chinese? 
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Method 
Participants 
Forty native healthy Cantonese speakers, 20 males and 20 females, recruited in Hong 
Kong, were stratified according to 2 different age groups, young (25-39 years) and elderly 
(60 years or above); and two education groups, less-educated (0-13 years) and well-educated 
(14 years or above). Participants were excluded if they have a history of neurological 
disease(s), psychiatric illness, head injury, substance abuse, or other medical condition(s) that 
may likely affect their performance. 
Table 1. Background Information on Subjects 
Subject group Mean age in year Mean number of years of education 
Well-educated 
Young 29.3 (4.24) 15.3 (0.95) 
Old 70 (7.87) 15.5 (1.58) 
Less-educated 
Young 30.6 (4.93) 10.6 (0.84)* 
Old 73.1 (8.24) 7.1 (2.08)* 
Note: The values in parentheses denote standard deviations. *Means within the less-educated 
group differ at p<.05 
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Stimulus Material 
The whole set of 260 black-and-white line-drawing pictures taken from the Snodgrass 
and Vanderwart’s (1980) picture set was used. 
 
Procedure 
The whole picture set was divided into 4 subsets of 65 pictures each. Each 
participant was tested in a quiet room in 2 experimental sessions, i.e. to finish two subsets in 
each session. The order of administration was counterbalanced across subjects of each age 
and education group. The participants were allowed to rest as long as they wished between 
the presentations of the subsets. Subjects were placed under no time pressure, however 
subjects were encouraged to leave that particular item if they were unable to name it within 1 
minute. The time taken to complete each subset varied from 45 minutes for the elderly and 15 
minutes for the younger. 
Participants were instructed to write down the names of the pictured objects in an 
answer booklet. Inform consent was obtained prior to the start of the session. They were 
instructed to write down the symbol “X” to indicate the name of object was unknown, and 
symbol “O” to indicate that they don’t know how to write the character(s). 
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Coding system 
The subjects’ responses were first classified into correct response, no response, 
erroneous response occurred at word level, erroneous response occurred at character level 
and others. Finer categorization of the responses was illustrated in Table 2 modified from 
Law (2004) and Law & Or (2001): 
Table 2  Guidelines for error type categorization 
Error type Definition Example 
No response Subjects produce no response -- 
Word level 
Partial response The response contained a subset of the characters in a 
disyllabic or multisyllabic word. 
蘿蔔 “carrot” → 
蔔 
Semantic error The response was semantically related to the target, 
including cases where the output contained the target 
name, a description of the function of the target 
object, the category name of the target, or some 
related category name. 
恤衫 “blouse” → 
衣服 
蜜蜂 “bee” → 
蒼蠅 
門鎖 “doorknob” 
→ 門的開關 
Transposition Transpose the two characters in a disyllabic stimuli 頂針 “thimble” 
→ 針頂 
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Visual error The response refers to an object that was visually 
similar to the pictured object in the case of naming. 
雪橇 “sled” → 
晒衣架 
Character level 
Real character substitution 
Phonologically- 
related 
Jargon in which the target character was substituted 
by a real character that was either homophonous with 
or shared at least the same rime with the target, and 
was orthographically dissimilar to the target. 
螺帽 “nut” → 
螺模 
Orthographically-r
elated 
Jargon in which the target character was substituted 
by a real character that had one or more constituent in 
common. 
恤衫 “shirt” → 
血衫 
Semantically- 
related 
Jargon in which one or more target character of the 
multisyllabic word was substituted by a 
semantically-related real character 
船勾 “anchor” 
→ 船鉈 
Phonologically and 
orthographically-re
lated 
Jargon in which the target character was substituted 
by a real character which had one or more 
constitution in common with the target, and got at 
least the same rime with the target 
 
蘆筍 
“ asparagus”→ 
蘆荀 
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Orthographically 
and semantically- 
related 
Jargon in which the target character was substituted 
by a real character which was semantically related to 
the target, and got at least the same rime with the 
target 
雪屐 “roller 
skate” →  雪履 
Phonologically and 
semantically- 
related 
Jargon in which the target character was substituted 
by a real character, which was phonologically and 
semantically related to the target. 
刷子 “brush” → 
擦子 
 
Phonologically, 
orthographically 
and semantically- 
related 
Jargon in which the target character was substituted 
by a real character, which was phonologically, 
semantically and orthographically related to the 
target. 
氣球 “balloon” 
→汽球 
Non-existing character output 
Simplification 
error 
The output character contained both components 
extracted from the simplified word and the traditional 
written word 
頭髮 “hair” → 
頭  
Radical 
substitution 
Substituting the signific radical of the target 杯 “cup” → 石不 
Substituting the phonetic radical of the target 
鸚鵡 “parrot” → 
英鳥                鵡 
Radical deletion Deleting the signific radical of the target 葉 “leaf” →  
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Deleting the phonetic radical of the target 狐狸 “fox” → 
狐  
Radical insertion Inserting a signific radical 
蜜蜂 “bee” →虫蜜 
蜂 
Inserting a phonetic radical -- 
Radical 
transposition 
Transposing the phonetic and signific radicals 
辣椒 “pepper” 
→  椒 
Con. substitution Substituting constituents which are not phonetic or 
signific component of the target 
犀牛“rhinoceros” 
→ 牛 
Con. deletion Deleting constituents which are not phonetic or 
signific component of the target 
樹葉 “leaf” → 
葉 
Con. insertion Inserting constituents which are not phonetic or 
signific component of the target 
門匙 “key” →門
 
Con. transposition Transposing constituents which are not phonetic or 
signific component of the target 
插蘇 “plug”→插
 
Stroke substitution Substituting stroke of the target 碗 “bowl”→  
Stroke deletion Deleting stroke of the target 裙 “dress”→  
Stroke insertion Inserting stroke of the target 鋼琴 “piano” → 
鋼  
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Stroke 
transposition 
Transposing stroke of the target 筆 “pen”→  
Mixed Consisting more than one of the above errors 鼻 “nose” →  
Others Response which cannot be categorized into the above 
error types 
梯 “ladder” → 
路鬼 
Note. Those disyllabic stimuli where the subjects’ erred on both component characters were 
counted twice. 
Results 
The results of written naming accuracy are presented in Table 3. The overall group 
mean was 192 (74% correct). 
Table 3. Subjects’ Written Naming Performance on the Snodgrass and Vanderwart 
Picture Set (1980) by Age and Education 
Age 
Education level 
0-13 14 above 
M SD Range M SD Range 
Young 184.6 19.35 155-210 214.1 16.92 173-233 
Olderly 172.0 29.92 138-213 196.8 17.82 150-211 
Overall 191.9 25.31 138-233    
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A 2 (age) x 2 (education) analysis of variance was used to examine the main effects of 
age and education on the dependent variable. There were significant main effects of both 
education level [F (1, 36) = 17.31, p<.001] and age [F (1, 36) = 5.25, p=.028]. No significant 
interaction effect was found [F (1, 36) = 0.13, p = 0.72]. In other words, the group with 
higher education levels at all age levels performed better than those with lower education 
levels. On the other hand, younger age group performed better than the elderly group. 
In addition, the most frequently produced name in the subjects’ written production, 
the subjects’ correct rate in the present written naming task as well as the name agreement 
rate are presented in Appendix A. Using the arbitrary 70% cutoff for correct rate, 71% 
(185/260) of the pictures were considered appropriate for use in written naming test for Hong 
Kong Chinese.  
The item-level name agreement was measured by percentage of participants 
producing the dominant name for each item. Only 38% (99/260) of the items yield high name 
agreement if an arbitrary 70% cutoff was applied. The mean percentage of name agreement 
scores among the subjects was 60% (24/40).  
Table 4 summarized the distribution of errors among the subjects. The frequency of 
no response (14.9%), semantic error (17.8%), and phonologically and orthographically 
related word substitution (10.1%) were most common among all the error types. 
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Table 4. Distribution of error types 
Subtotal: 
Word level 877 (31.8%) 
Error type Partial response Semantic error transposition Visual error  
No. (prop) of errors 265 (9.6%) 492 (17.8%) 7 (0.3%) 113 (4.1%) 
Character level 
Real character substitution 586 (21.1%) 
Error type Phonologically-related Orthographically-realted Semantically-related   
No. (prop) of errors 153 (5.5%) 62 (2.2%) 14 (0.5%)   
Error type Phonologically and 
orthographically-related 
Phonologically and 
semantically-related 
Orthographically and 
semantically-related 
Phonologically, 
orthraphically and 
semantically-related 
 
No. (prop) of errors 280 (10.1%) 26 (0.9%) 13 (0.5%) 38 (1.4%)  
Non-existing characteroutput 690 (25.2%) 
Error type Signific radical 
substitution 
Phonetic radical 
substitution 
Signific radical 
deletion 
Phonetic radical 
deletion 
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No. (prop) of errors 130 (4.7%) 34 (1.2%) 4 (0.1%) 2 (0.07%)  
Error type Signific radical 
insertion 
Phonetic radical 
insertion 
Radical transposition Simplification error  
No. (prop) of errors 31 (1.1%) 0 (0%) 8 (0.3%) 22 (0.8%)  
Error type Con. substitution Con. deletion Con. insertion Con. transposition  
No. (prop) of errors 130 (4.7%) 68 (2.5%) 41 (1.5%) 7 (0.3%)  
Error type Stroke substitution Stroke deletion Stroke insertion Stroke transposition  
No. (prop) of errors 15 (0.5%) 132 (4.8%) 60 (2.2%) 6 (0.2%)  
Error type No response Mixed Others  606 (21.9%) 
No. (prop) of errors 412 (14.9%) 101 (4%) 93 (3%)  
Total: 2759 
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Discussion 
Effects of age and education 
The inclusion of subjects of two different age ranges (young and aged adults) and two 
education levels (less-educated and well-educated) enabled us to explore whether naming 
performance on this picture set might be affected by these factors. 
The present investigation found that written naming performance declined with age. The 
results agree with the observation of Yoon et al. (2004) that the elderly group named fewer 
pictures correctly than did the young adult group and were slower to produce the names they 
were able to retrieve. Bonder & Wagner (2001) claimed that little decline was found in the 
total amount of knowledge stored in the semantic memory, but that the storage of new 
information into episodic memory tended to decline by age. He emphasized the most 
significant change with age was slowing, both in movement and information processing. 
Thus the superior performance in the young adult groups is hypothesized to be due to lexical 
retrieval decline and a slowing in the retrieval time, as the subjects were encouraged to leave 
those tip-of-tongue errors and go on to a new picture in no longer than a 1-minute period. 
It was also observed that the well-educated individuals performed better than those who 
are less educated. It would seem reasonable that people with a higher level of education have 
better literacy level and would therefore perform better on the written naming test. The 
well-educated individuals are believed to have better self-cueing skills. For example, they 
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may perform better in ability to make use of the word formation rules of Chinese. For 
example, if a subject from the well-educated group has difficulty in retrieving the 
orthographic representation of the target褲 “trousers”, he probably makes use of its semantic 
knowledge in retrieving the signific “ ”, which provide information on its meaning, relating 
to clothes. Then the retrieval of phonetic radical “庫” is facilitated by its pronunciation. In the 
same vein, subjects of the well-educated group may have better literacy knowledge to 
consciously evaluate their orthographic outputs and self-correct those mistakes. For example, 
if the target 裙  “dress” is written as  by mistake, a more literate subject may 
consciously retrieve the different meanings conveyed by the signific radicals “ ” and “ ”. 
The signific radical “ ” means praying or presenting offerings before the altar, while the 
signific radical “ ” usually occurs in words relating to clothes. Thus well-educated subjects 
are more likely to avoid this kind of orthographic errors. In addition, the longer time spent in 
schools may enrich people’s lexical knowledge, in terms of more opportunity to get to know 
the western culture. As it is reported that a proportion of the pictures were deemed to be 
culturally inappropriate for Cantonese speakers, the one who knows the western culture well 
may have better naming performance. Nevertheless, whether this difference is attributable to 
socioeconomic status, occupation, among many other factors besides education would require 
further investigation. For example, the well-educated individuals whose occupation tends to 
provide them with more opportunity for writing, such as clerks, teachers, etc. 
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No interaction effect between age and education was found in this study. As found in 
some oral naming studies, age and education appeared to interact (Law & Yip, 2004; Neils et 
al, 1995; Welch et al, 1996). This study requires further investigation and studies of larger 
samples are recommended. 
Norms for name agreement 
One of the goals of this study was to provide normative data for a written 
picture-naming task using the Snodgrass and Vanderwart (1980) picture set for native 
Cantonese-speakers in Hong Kong. The results showed that the subjects attained an average 
of 74% accuracy; whereas the percentage name agreement scores were even lower (60%). 
The percentages of individuals responding correctly to items in the picture set were lower 
than those obtained in the original validation study reported by Snodgrass and Vanderwart 
(1980) (89% based on written naming). The finding was consistent with Bates et al (2003)’s 
finding that Chinese speakers had lower name agreement and more alternative names than 
English speakers. Direct comparison with Bate et al’s name agreement percentage in their 
Chinese subjects was not feasible as Bates et al. did not provide item-level naming response 
in their database. 
There are two plausible explanations for the difference. First, college students were 
recruited in the original study, whereas subjects representing a wider age range and education 
level were recruited in the current study. The subject variance could account for the lower 
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scores. Second, low name agreement was observed in the present study reflecting great 
linguistic variation of the target names, whereas high name agreement was obtained in the 
original study. 
Strict criterion was used for counting the frequency of names. There are several 
sources of written naming variance for pictures. These sources stem from the cultural 
appropriateness of the pictures, alternative names, word form variance, and the presence of 
alternative equivalent or simplification of written characters. 
Law and Yip (2004) identified 42 pictures which were considered culturally 
inappropriate using their oral naming task with Hong Kong Chinese. For example, some test 
pictures frequently elicited response that seemed reasonable names for the pictures but were 
not considered correct for test purposes, such as 海豹 “seal”, 47.5% (19/40) of the subjects 
name it as 海獅 “sea lion” while only 15% (6/40) wrote the target name. The percentage of 
accuracy among these 42 pictures obtained in the present study was also low, indicating that 
this factor posed similar influence on individuals’ oral and written picture-naming 
performance. 
For the alternative names, since Cantonese is essentially a spoken language, it does 
not have a standardized written form on par with standard written Chinese (Mathew & Yip, 
1994). It is common to see that the same concepts have more than one name, i.e. at least a 
standard written form and a colloquial form (accounting for 20% of the pictures, 53/260). 
 22 
Basically four types of “colloquial-standard difference” were observed: 1). the colloquial 
form is short of one character or have one more character compared with its standard written 
form, such as 耳/耳朵 “ear”, 插蘇頭/插蘇 “plug”; 2). differ in one character, such as 恤衫
/襯衫 “shirt”; 3). totally different, such as 車厘子/櫻桃 “cherry”, 風箏/紙鳶 “kite”; 4). 
different translation of loan words, such as 梳化/沙發 “sofa”. 
For the word form variance, modifiers could be added to the target name to form 
compound words without changing its original meaning, such as 籃/籐籃 “basket”; or 
bound morphemes could be added to the target name such as 籃/小籃/籃子 “basket”. It was 
observed that 65% (169/260) of the pictures were named by a compound word, making up of 
two or more syllables. 
Lastly, for some of the words, such as 錘/鎚 “hammer”, 拇指/母指/姆指 “thumb”, 
although they differ in orthographic representation, they should be regarded as equivalent 
because they share the same meanings and phonological representations in contemporary 
Chinese literature (accounting for 3% of the total picture names). Although speakers in Hong 
Kong use traditional characters, whereas those on the mainland use the simplified characters, 
some of the simplification characters, such as 柜/櫃 “dresser”, are generally accepted by 
Hong Kong speakers. The correct simplified characters, which were found in 8% of the 
picture names, were also counted as equivalent to the target. 
The finding about the modal names in Chinese of the pictures, and percentage name 
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agreement scores provide valuable information for other studies, such as naming latency 
studies (Bates et al., 2003), written word-picture matching studies (Law, 2004b), in which the 
pictures and their corresponding written names need to be controlled beforehand. 
Error analysis 
The error pattern analysis revealed that the subjects produced a variety of errors. The 
semantic error account for the greatest proportion of all errors (17.8%) supports our claim 
that a significant proportion of the subjects committed errors at the word retrieval level by 
providing semantically-related names for the target pictures. Another interesting finding may 
shed light on the formation system of Chinese words. When a word was not immediately 
retrieved, the subjects may produce non-existing words according to a systematic rule with a 
left-right configuration, having a signific radical on the left and a phonetic radical on the right, 
such as  for the target 戒 in the disyllabic word 戒指 “ring”. More examples of this 
kind of errors were listed in appendix B. 22.5% of the subjects (9/40) produced this kind of 
errors once, however, the proportion of this kind of errors were not significant (0.4% of all 
errors).  
Shortcoming and limitation of the present study 
One major shortcoming of the present study is that a lack of systematic control of the 
subject variance. Within the less-educated group, the mean education level of the young adult 
group was significantly better than the elderly group. So these two subgroups in terms of 
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education level were not directly comparable. The effects of education might have been 
deviated by subject variance, i.e. there is a risk that the better written naming performance in 
the young adult group was due to education difference among the two age groups, rather than 
the age effect per se, which should have been avoided. Attempts should have made to admit 
comparable subjects. However, due to the availability of younger subjects with low education 
and also the time constraint, it was a pity this cannot be achieved at this research. 
In natural group design, one should draw conclusions about the causes of behavior 
performances with caution. When we try to conclude that differences in performance are 
caused by age effect, there are probably many additional ways in which people with senior 
age differ. For example, some of the elderly subjects reported that they seldom have to write 
since they retired. The working young adults may have more opportunity for writing. Thus a 
longitudinal study design is recommended in studying the effects of age. Repeated measure 
of the same group of senior subjects over a period of time, such as 2 years, provides a better 
indicator for the true changes in one’s naming ability at advanced ages. 
Due to time limitation, the error distribution percentage by the 4 subject subgroups 
was not counted in this study. Analyzing the error distribution across group may show insight 
into the effects of education and age on error types. 
Clinical implications 
The present study has provided normative information on subjects’ written performance 
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of the 260 black-and-white line drawings, and also has indicated indicates the variables (age 
and education) that should be taken into account while conducting research into written 
naming task. As the average performance across subjects was only 74% correct, speech and 
language pathologist should be cautious that we risked misclassifying a less-educated elderly 
as dysgraphic without normative data on subjects across age and education groups. Those 
pictures with less than 70% written naming accuracy or with less than 70% naming 
agreement should be eliminated in the clinical assessment. The item-base normative data in 
terms of percentage of correct written naming response and name agreement percentage 
obtained in the present study can provide the researchers a guide for selecting appropriate 
pictorial stimuli for studies of normal subjects of different age and education level. 
Further investigation 
The present study demonstrated that there is high intersubject variability. The number 
of subjects included in each subgroup was small (10 subjects per group). Therefore this 
written naming study requires further investigation for studying larger samples representing 
more age groups and education levels in order to enhance precision of clinical evaluation. It 
may be necessary to include as many as 50 subjects in each group in order to compensate for 
the high intersubject variability expected to occur. 
As it was long assumed that writing was borrowed from speech (Luria, 1970 cited in 
Rapp, Benzing, & Caramazza, 1997), oral naming performance was generally expected to be 
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higher than written naming performance, with everything else being equal. The present study 
was intended to compare subjects’ written naming accuracy with oral naming accuracy from 
Yip and Law (1980)’s findings. Given the incomparability of the two sets of subjects in these 
studies, direct comparison was not performed. Therefore the author recommended that this 
issue requires further investigation on the comparison of the subjects’ confrontation naming 
accuracies between the two forms of language output, in written and oral modes.  
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Appendix A 
Item Englsih name 
Modal 
name 
Correct 
response Dominant name 
Name 
agreement 
1 Accordion 手風琴 27 27 67.5 
2 Airplane 飛機 34 37 92.5 
3 Alligator 鱷魚 19 31 77.5 
4 Anchor 錨* 18 16 40 
5 Ant 螞蟻 34 31 77.5 
6 Apple 蘋果 35 29 72.5 
7 Arm 手臂* 34 9 22.5 
8 Arrow 箭咀 29 15 37.5 
9 Artichoke 花蕾* 3 8 20 
10 Astray 煙灰缸 20 15 37.5 
11 Aspara 露筍* 14 15 37.5 
12 Axe 斧頭 26 36 90 
13 
Baby 
carriage 嬰兒車* 33 29 72.5 
14 Ball 球* 35 10 25 
15 Balloon 氣球 30 38 95 
16 Banana 香蕉 39 37 92.5 
17 Barn 屋 20 13 32.5 
18 Barrel 桶 33 13 32.5 
19 Baseball bat 棒球棍* 25 9 22.5 
20 Basket 籃 25 13 32.5 
21 Bear 熊 38 23 57.5 
22 Bed 床 39 32 80 
23 Bee 蜜蜂 27 24 60 
24 Bettle 甲蟲 17 16 40 
25 Bell 鐘 38 17 42.5 
26 Belt 皮帶 38 36 90 
27 Bicycle 單車 40 28 70 
28 Bird 小鳥* 38 18 45 
29 Blouse 恤衫 16 9 22.5 
30 Book 書 37 22 55 
31 Boot 靴 23 14 35 
32 Bottle 樽 35 14 35 
33 Bowtie 蝴蝶結 22 23 57.5 
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34 Bowl 碗 31 34 85 
35 Box 盒 36 21 52.5 
36 Bread 麵包 31 34 85 
37 Broom 掃把 29 22 55 
38 Brush 刷 28 11 27.5 
39 Bus 巴士 37 23 57.5 
40 Butterfly 蝴蝶 31 40 100 
41 Button 鈕 21 16 40 
42 Cake 蛋糕 38 37 92.5 
43 Camel 駱駝 37 39 97.5 
44 Candle 蠟燭 14 15 37.5 
45 Cannon 大炮 35 24 60 
46 Cap 帽 28 24 60 
47 Car 汽車* 32 19 47.5 
48 Carrot 蘿白* 23 11 27.5 
49 Cat 貓 38 39 97.5 
50 Caterpillar 毛蟲 38 25 62.5 
51 Celery 芹菜* 23 11 27.5 
52 Chain 鐵鏈* 30 17 42.5 
53 Chair 椅子* 38 15 37.5 
54 Cherry 車厘子 29 29 72.5 
55 Chicken 母雞* 38 21 52.5 
56 Chisel 螺絲批* 8 7 17.5 
57 Church 教堂 36 35 87.5 
58 Cigar 雪茄 24 25 62.5 
59 Cigarette 香煙* 38 26 65 
60 Clock 鐘 37 19 47.5 
61 Clothespin 衣夾* 36 21 52.5 
62 Cloud 雲 37 33 82.5 
63 Clown 小丑 33 32 80 
64 Coat 大褸* 31 8 20 
65 Comb 梳 31 29 72.5 
66 Corn 粟米 30 27 67.5 
67 Couch 梳化 33 22 55 
68 Cow 牛 39 21 52.5 
69 Crown 皇冠 36 35 87.5 
70 Cup 杯 37 21 52.5 
71 Deer 鹿 31 30 75 
 33 
72 Desk 書枱* 36 13 32.5 
73 Dog 狗 39 39 97.5 
74 Doll 小女孩* 40 24 60 
75 Donkey 驢 25 15 37.5 
76 Door 門 39 30 75 
77 Doorknob 門鎖 20 9 22.5 
78 Dress 連身裙* 31 13 32.5 
79 Dresser 櫃 35 12 30 
80 Drum 鼓 31 30 75 
81 Duck 鴨 36 33 82.5 
82 Eagle 鷹 28 25 62.5 
83 Ear 耳朵* 40 26 65 
84 Elephant 大象* 39 25 62.5 
85 Envelope 信封 38 37 92.5 
86 Eye 眼睛 37 29 72.5 
87 Fence 欄 27 7 17.5 
88 Finger 手指 37 23 57.5 
89 Fish 魚 40 37 92.5 
90 Flag 旗 33 29 72.5 
91 Flower 花 39 29 72.5 
92 Flute 笛 17 9 22.5 
93 Fly 蒼蠅* 16 24 60 
94 Foot 腳 39 30 75 
95 Football 欖球 12 26 65 
96 
Football 
helmet 頭盔 13 16 40 
97 Fork 义 39 22 55 
98 Fox 狐狸 17 28 70 
99 French horn 法國號 17 13 32.5 
100 Frog 青蛙 38 39 97.5 
101 Frying pan 平底鑊 20 6 15 
102 Garbage can 垃圾桶 28 32 80 
103 Giraffe 長頸鹿 30 37 92.5 
104 Glass 水杯* 39 15 37.5 
105 Glasses 眼鏡 37 38 95 
106 Glove 手套 36 33 82.5 
107 Goat 羊* 38 19 47.5 
108 Gorilla 猩猩 30 30 75 
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109 Grapes 提子 33 25 62.5 
110 Grasshopper 草蜢 22 19 47.5 
111 Guitar 結他* 30 27 67.5 
112 Gun 手槍* 37 33 82.5 
113 Hair 頭髮 33 35 87.5 
114 Hammer 鎚 22 11 27.5 
115 Hand 手 40 26 65 
116 Hanger 衣架 36 36 90 
117 Harp 豎琴 7 20 50 
118 Hat 帽 28 28 70 
119 Heart 心形 30 25 62.5 
120 Helicopter 直升機 39 26 65 
121 Horse 馬 39 36 90 
122 House 屋 40 20 50 
123 Iron 熨斗 24 19 47.5 
124 Ironing board 熨衫板 17 12 30 
125 Jacket 外套* 29 11 27.5 
126 Kangaroo 袋鼠 36 38 95 
127 Kettle 水煲 34 29 72.5 
128 Key 鎖匙 25 26 65 
129 Kite 風箏 30 38 95 
130 Knife 餐刀* 38 18 45 
131 Ladder 梯 37 26 65 
132 Lamp 燈 37 20 50 
133 Leaf 楓葉 37 15 37.5 
134 Leg 腳 37 23 57.5 
135 Lemon 檸檬 28 38 95 
136 Leopard 豹 31 31 77.5 
137 Lettuce 生菜 22 10 25 
138 Light Bulb 燈膽 35 15 37.5 
139 Light switch 燈制 25 23 57.5 
140 Lion 獅子 38 37 92.5 
141 Lips 嘴唇 36 18 45 
142 Lobster 龍蝦 35 35 87.5 
143 Lock 鎖 32 28 70 
144 Mitten 手襪 30 25 62.5 
145 Monkey 馬騮 19 38 95 
146 Moon 月亮 39 30 75 
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147 Motorcycle 電單車 40 33 82.5 
148 Mountain 山 37 11 27.5 
149 Mouse 老鼠 37 35 87.5 
150 Mushroom 蘑菇 30 13 32.5 
151 Nail 釘 38 19 47.5 
152 Nail File 指甲銼 10 18 45 
153 Necklace 珠鏈* 29 18 45 
154 Needle 針 38 34 85 
155 Nose 鼻 35 21 52.5 
156 Nut 螺絲帽* 7 13 32.5 
157 Onion 洋蔥 21 28 70 
158 Orange 橙 34 33 82.5 
159 Ostrich 鴕鳥 16 36 90 
160 Owl 貓頭鷹 30 36 90 
161 Paintbrush 毛筆* 33 20 50 
162 Pants 褲 31 15 37.5 
163 Peach 桃 29 20 50 
164 Peacock 孔雀 35 36 90 
165 Peanut 花生 40 39 97.5 
166 Pear 梨 33 19 47.5 
167 Pen 原子筆 34 28 70 
168 Pencil 鉛筆 35 39 97.5 
169 Penguin 企鵝 38 40 100 
170 Pepper 青椒 18 15 37.5 
171 Piano 鋼琴 29 34 85 
172 Pig 豬 37 37 92.5 
173 Pineapple 菠蘿 36 39 97.5 
174 Pipe 煙斗 38 39 97.5 
175 Pitcher 水瓶* 21 12 30 
176 Pliers 鉗* 31 14 35 
177 Plug 插蘇 19 16 40 
178 Pocketbook 手袋 35 19 47.5 
179 Pot 煲 12 9 22.5 
180 Potato 薯仔 24 14 35 
181 Pumpkin 南瓜 32 35 87.5 
182 Rabbit 兔子* 37 20 50 
183 Raccoon 狸猫 14 9 22.5 
184 Record 留声机* 35 9 22.5 
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player 
185 Refrigerator 雪櫃 36 36 90 
186 Rinoceros 犀牛 7 30 75 
187 Ring 戒指 24 28 70 
188 
Rocking 
chair 安樂椅* 31 15 37.5 
189 Roller Skate 雪屐* 11 9 22.5 
190 Rolling Pin 麵粉棍* 16 7 17.5 
191 Rooster 公雞 36 26 65 
192 Ruler 間尺 38 18 45 
193 Sailboat 帆船 26 31 77.5 
194 Saltshaker 胡椒粉樽 23 7 17.5 
195 Sandwich 三文治 34 33 82.5 
196 Saw 鋸 30 22 55 
197 Scissors 較剪 34 25 62.5 
198 Screw 螺絲 15 19 47.5 
199 Screwdriver 螺絲批 13 30 75 
200 Sea Horse 海馬 39 35 87.5 
201 Seal 海獅 5 19 47.5 
202 Sheep 羊/綿羊* 33 17 42.5 
203 Shirt 恤衫 20 21 52.5 
204 Shoe 鞋 38 17 42.5 
205 Skirt 裙 30 19 47.5 
206 Skunk 臭鼬鼠 2 15 37.5 
207 Sled 雪橇 1 3 7.5 
208 Snail 蝸牛 28 36 90 
209 Snake 蛇 40 38 95 
210 Snowman 雪人 38 38 95 
211 Sock 襪 19 23 57.5 
212 Spider 蜘蛛 33 36 90 
213 
Spining 
wheel 衣車 17 6 15 
214 
Spool of 
thread 線轆 14 11 27.5 
215 Spoon 匙羹 8 13 32.5 
216 Squirrel 松鼠 34 36 90 
217 Star 星星 37 25 62.5 
218 Stool 凳仔* 14 9 22.5 
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219 Stove 洗衣機* 22 10 25 
220 Strawberry 士多啤梨 24 27 67.5 
221 Suitcase 行李箱 30 15 37.5 
222 Sun 太陽 38 40 100 
223 Swan 天鵝 37 19 47.5 
224 Sweater 冷衫 28 11 27.5 
225 Swing 韆鞦 3 19 47.5 
226 Table 檯 39 19 47.5 
227 Telephone 電話 40 35 87.5 
228 Television 電視機 39 34 85 
229 Tennis racket 球拍* 31 16 40 
230 Thimble 杯* 6 5 12.5 
231 Thumb 手指公 34 9 22.5 
232 Tie 領呔* 31 20 50 
233 Tiger 老虎 38 36 90 
234 Toaster 多士爐 30 31 77.5 
235 Toe 腳趾公* 32 12 30 
236 Tomato 蕃茄 34 33 82.5 
237 Toothbrush 牙刷 30 37 92.5 
238 Top 陀螺 5 22 55 
239 Traffic light 交通燈* 39 33 82.5 
240 Train 火車 40 35 87.5 
241 Tree 樹 39 30 75 
242 Truck 貨車 37 26 65 
243 Trumpet 喇叭 20 23 57.5 
244 Turtle 龜* 13 17 42.5 
245 Umbrella 雨傘 36 16 40 
246 Vase 花瓶* 32 35 87.5 
247 Vest 背心 32 25 62.5 
248 Violin 小提琴 28 34 85 
249 Wagon 手拉車 15 5 12.5 
250 Watch 手錶 39 38 95 
251 Watering can 花灑* 17 17 42.5 
252 Watermelon 西瓜 29 36 90 
253 Well 水井* 39 19 47.5 
254 Wheel 車輪* 34 14 35 
255 Whistle 哨子 29 27 67.5 
256 Windmill 風車 37 34 85 
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257 Window 窗 36 24 60 
258 Wineglass 酒杯 35 27 67.5 
259 Wrench 士巴拿 21 27 67.5 
260 Zebra 斑馬 19 39 97.5 
Note. Items marked by an asterisk are different from the modal name produced in the oral naming 
study. 
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Appendix B  
More examples of non-existing words which were produced according to a systematic 
rule (with a left-right configuration, having a signific radical on the left and a phonetic radical 
on the right) are listed below: 
1.  for the target 籃 “basket” 
2.  for the target 斧 “Axe” 
3.  for the target 褲 “trousers” 
4.  for the target 匙 “key” 
5.  for 斗 in the disyllabic target 煙斗 “a (tobacco) pipe” 
6.  for 斑 in the disyllabic target 斑馬 “zebra” 
7.  for 襪 in the disyllabic target 手襪 “mitten” 
8.  for 剪 in the disyllabic target 剪刀 “scissor” 
 
